The symbol grounding problem (i.e., 'How can the semantic interpretation of a formal symbol system be made intrinsic to the system, rather than just parasitic on the meanings in our heads? ', Harnad 1990 ) is crucial to cognition. Thus, it has been argued that grounding poses a challenge that cannot be neglected (Cangelosi, Greco, and Harnad 2001) . We believe human communication to be the clearest, certainly best developed, example of externally grounded cognition. Despite the advantages inherent in considering speech as a grounded system, there is a danger-through simulating at too high a level of abstraction-of effectively ignoring this crucial aspect (e.g., de Boer 2000; Oudeyer 2005) . But how are we to define grounding at the 'phonetic' level of speech sounds? In this paper, we argue that the emergence of speech can and should be grounded in the physics of speech communication between agents, recognising that the human's contact with the external world of sound is via their articulatory and auditory systems.
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of the situation. Through the definition of attractors we have both a clear shared abstraction, its centre point, and a basin of attraction capturing the ambiguity and differences present in the real world. We feel that this view, based on emergence of attractors in articulatory-auditory spaces, can answer some of the current criticisms of the symbol grounding paradigm (Lakoff 1993) , just because the attractors capture the ambiguities and 'shades of grey' that challenge more traditional grounded implementations (Davidsson 1993) . This has precedence in other grounded implementations (e.g., Harnad 1993; Damper and Harnad 2000) that take the form of grounded, connectionist (neural network) models. These have been successful in displaying various aspects of human cognition. But, by considering grounding at the phonetic level, we have developed a new framework in which this interplay between symbolic grounding and connectionist systems can be further explored.
